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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. that whenever the specific heat of the ideal incompressible system diverges (a &#x3E; 0), the second order phase transition becomes first order when the magnetoelastic coupling is taken into account. This result was found in particular by Rice [1] , Domb [2] , Mattis and Schultz [3] using different kinds of approximations and by Larkin and Pikin [4] for a Ginzburg-Landau like free energy including the elastic and magnetoelastic energies. More recently, Sak [5] has used renormalization group theory to study the n-components Ising model coupled to an isotropic elastic continuum at d = 4 -8 dimension ; he found also that none of the 4 possible fixed points can be reached when « &#x3E; 0 and concluded that the transition is 1 st order. This study was later extended to the case of anisotropic elastic models by de Moura et al. [6] , Khmel'nitskii and Shneerson [7] and Bergman and Halperin [8] . These [7] considered the anisotropic d = 4 case but without discussing the role of external conditions. As has been shown by Fisher The Hamiltonian flow which results from (5) and (7) is depicted schematically in figure 1 general results for constrained systems at marginal dimensionality [11] .
The behaviour of the coupling constant f and of the elastic constant c11, are derived from recursion equations similar to those written by Bergman and Halperin [8, 16] . Relations between critical amplitudes [17] of the correlation length and of the singular part of the specific heat are also given. [17] ).
In the anisotropic case v(q) depends on the direction of q relative to the crystallographic axes, but one can show that the fixed point v must be independent of q [6, 8] . Khmel'nitskü et al. [7] discussed the stability of this fixed point at d = 4 and they found that it is never stable since w(q) = v(q) -v ) decreases more slowly than v ) for n 4 (in their notations r(q) corresponds to our u + v(f)). (12) can be fulfilled if A 0(0) is maximum for 0 = n/2 and a second order transition is then possible.
This result seems to contradict the general statement relative to the anisotropy [6, 7] . It is a consequence of the large anisotropy in the Green function for large 1 (gi cos' 0 » 1, when 0 :0 n/2). The discussion about the role of the anisotropy in the (x, y) plane is similar to that developed in the case d = 4 ( § 2). 4 . Discussion. - The principal motivation of the above calculations was to compare the predictions of renormalization group theory with the observed critical and tricritical behaviour of uniaxial ferroelectric (or ferromagnetic) crystals. It is well known that 2nd order phase transitions are found in some of these compounds either at room pressure (TGS [19] , RbDP [20] , LiTbF4 [21] ) or under high pressure (KDP [22] , SbSI [23] where C is the Curie constant, J the interaction energy and EL the non-divergent « lattice » contribution to the dielectric constant. Jlk can be obtained from X-ray or neutron critical scattering data and is found to be £r 120 K in TGS [26] and -10 K in KD2PO4 [27] . Hence one gets for TGS and 34 for KH2P04 (taking the value of J relative to KD2P04). uo is given approximately by [18] (bP.4 vl4 kTc) (kTcIJ)2 where bp 4/4 is the usual quartic term in the Landau expansion of the free energy, and v is the volume of the unit cell. Using published values [24] , one gets uo 0.2 for TGS so that, using eq. (13) This would explain why the observed critical behaviour [28] Uo and VO(n/2) &#x3E; near the parabola Uo= VO(n/2) &#x3E;1 (see Fig. 1 
